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I. General Considerations. 
All air- and moisture-sensitive compounds were manipulated using standard vacuum 
line or Schlenk techniques, or in a glovebox under a nitrogen atmosphere. Under standard 
glovebox conditions, petroleum ether, diethyl ether, benzene, toluene, and 
tetrahydrofuran were used without purging, such that traces of those solvents were in the 
atmosphere, and could be found intermixed in the solvent bottles. The solvents for air- 
and moisture-sensitive reactions were dried over sodium benzophenone ketyl, calcium 
hydride, or by the method of Grubbs.1 NMR solvents were purchased from Cambridge 
Isotopes Laboratories, Inc. Chlorobenzene-d5 was degassed by three freeze-pump-thaw 
cycles and dried by passage through a small column of activated alumina. Unless noted, 
other materials were used as received. PtBu3 and B(C6F5)3 were purchased from Strem 
Chemicals, Inc., and B(C6F5)3 was sublimed before use. NH3yBH3, and Me2NHyBH3 
were purchased from Aldrich. 1H, 31P, 19F, 11B, and 13C NMR spectra were recorded on 
Varian Mercury 300 MHz, or Varian INOVA 500 MHz spectrometers at room 
temperature, unless indicated otherwise. Chemical shifts are reported with respect to 
residual internal protio solvent for 1H and 13C spectra.  Other nuclei were referenced to an 
external standard: H3PO4 (31P), 15% BF3•Et2O/CDCl3 (11B), CFCl3 (19F), all at 0 ppm. 
 
II. Experimental Procedures. 
Dehydrocoupling of Me2NHyBH3 by PtBu3/B(C6F5)3 Pair. 
A 10 mL vial was charged with 97 mg (0.19 mmol) B(C6F5)3 39 mg (0.19 mmol) 
PtBu3, and ~0.3 mL C6D5Cl. Upon dissolution, the solution turned yellow. In a separate 
10 mL vial, 11 mg (0.19 mmol) Me2NHyBH3 was dissolved in ~0.3 mL C6D5Cl with 
stirring. The yellow borane/phosphine solution was added to the stirring Me2NHyBH3 
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solution, and the mixture immediately lost the yellow color, giving a clear colorless 
solution. The reaction mixture was transferred to a J-Young Teflon-stoppered NMR tube, 
and multinuclear NMR experiments showed high conversion to [tBu3PH][HB(C6F5)3]2 
and (Me2NBH2)23 as assessed by comparison of multinuclear NMR shifts to the literature 
values. After 24 hours the spectra were reacquired, showing the disappearance of some 
minor side products, giving ~97% pure (Me2NBH2)2. 1H NMR (C6D5Cl, 500 MHz): δ 
1.03 (d, JPH = 15.7 Hz, 27H, [HPtBu3]+), 1.14 (d, JPH = 9.4 Hz, ~5% PtBu3 impurity), 2.28 
(s, 6H, (Me2NBH2)2), 2.85 (1:1:1:1 q, JBH = 112.4 Hz, 2H, (Me2NBH2)2), 4.2 (br 1:1:1:1 
q, JBH ~ 84 Hz, 1H, [HB(C6F5)3]-), 4.58 (d, JPH = 433.1 Hz, 1H, [HPtBu3]+). 31P{1H} 
NMR (C6D5Cl, 202 MHz): δ 59.2 (s, 1P, [HPtBu3]+), 62.4 (s, ~5% PtBu3 impurity). 31P 
NMR (C6D5Cl, 202 MHz): δ 59.2 (doublet of 14-line (observed, 29-line hypothetical) 
patterns, JPH = 432.6, 15.7 Hz, 1P, [HPtBu3]+), 62.4 (br s, ~5% PtBu3 impurity), 19F NMR 
(C6D5Cl, 282 MHz): δ -132.63 (br d, JFF = 20.0 Hz, 6F, o-C6F5), -163.61 (br t, JFF = 20.0 
Hz, 3F, p-C6F5), -166.53 (br d, JFF = 15.77 Hz, m-C6F5). 11B NMR (C6D5Cl, 160 MHz): δ 
-25.0 (d, JBH = 84.3 Hz, [HB(C6F5)3]-), -17.6 (minor, dt, JBH = 129 Hz, 31 Hz, 
(BH2)2NMe2(μ-H)), -12.85 (minor, q, JBH = 92 Hz, H3ByNMe2BH2yNHMe2), 2.00 
(minor, 116 MHz, H3ByNMe2BH2yNHMe2), -5.2 (t, JBH = 112.7 Hz, (Me2NBH2)2). 
13C{1H} NMR (C6D5Cl, 126 MHz): δ 29.11 (s, P(C(CH3))3), 36.79 (d, JPC = 27.0 Hz, 
P(C(CH3)3)), 51.54 (s, (Me2NBH2)2), 136.83 (dm, 1JFC = 245.4 Hz, [HB(m-C6F5)3]-), 
138.12 (dm, 1JFC = 244 Hz, [HB(p-C6F5)3]-), 148.71 (dm, 1JFC = 236 Hz, [HB(o-C6F5)3]-). 
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Figure S1. 1H NMR (with enlargement inset) of dehydrocoupling of Me2NHyBH3 by 
PtBu3/B(C6F5)3 pair. 
 
 
Figure S2. 31P NMR of dehydrocoupling of Me2NHyBH3 by PtBu3/B(C6F5)3 pair. 
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Figure S3. 31P{1H} NMR of dehydrocoupling of Me2NHyBH3 by PtBu3/B(C6F5)3 pair. 
 
 
Figure S4. 19F NMR of dehydrocoupling of Me2NHyBH3 by PtBu3/B(C6F5)3 pair. 
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Figure S5. 11B NMR, at 1 and 24 hours of dehydrocoupling of Me2NHyBH3 by 
PtBu3/B(C6F5)3 pair. 
 
Reaction of Me2NHyBH3 with B(C6F5)3, followed by PtBu3. 
In a 10 mL vial, 6.7 mg (0.114 mmol) Me2NHyBH3 was dissolved in ~0.2 mL C6D5Cl. 
To the solution was added 58.2 mg (0.114 mmol) B(C6F5)3 in ~0.4 mL C6D5Cl, and the 
mixture was mixed well and added to a J-Young Teflon-sealed NMR tube. Multinuclear 
NMR experiments showed a mixture of products, including a number of broad features in 
the 19F and 11B NMR spectra. A short while later, the tube was returned to the glovebox, 
and the contents poured into a vial containing 23.0 mg (0.114 mmol) PtBu3. The reaction 
mixture was returned to the NMR tube and shaken well, and further NMR experiments 
were undertaken. Multiple species were observed by NMR, including ~80% 
[tBu3PH][HB(C6F5)3], and only ~50% dimeric (Me2NBH2)2.  
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Figure S6. 1H NMR spectrum after B(C6F5)3 addition (before PtBu3 addition). 
 
 
 
Figure S7. 31P{1H} NMR spectrum after B(C6F5)3 addition (before PtBu3 addition). 
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Figure S8. 19F NMR spectrum after B(C6F5)3 addition (before PtBu3 addition). 
 
 
Figure S9. 11B NMR spectrum after B(C6F5)3 addition (before PtBu3 addition). 
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Figure S10. 1H NMR spectrum after PtBu3 addition (inset is blowup). 
 
 
Figure S11. 31P{1H} NMR spectrum after PtBu3 addition. 
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Figure S12. 19F NMR spectra after PtBu3 addition. 
 
 
Figure S13. 11B NMR spectrum after PtBu3 addition. 
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Reaction of Me2NHyBH3with PtBu3, followed by B(C6F5)3. 
A 10 mL vial was charged with 6.3 mg (0.107 mmol) Me2NHyBH3, 21.6 mg (0.107 
mmol) PtBu3, and ~0.6 mL C6D5Cl. The colorless solution was mixed well, and then 
added to another vial charged with solid 54.8 (0.107 mmol) B(C6F5)3. The clear, colorless 
reaction mixture was transferred to a J-Young Teflon-sealed NMR tube, sealed, and 
assessed by multinuclear NMR. After 30 minutes, clean conversion to a product 
distribution similar to that of the pre-formed FLP was observed. 
 
Dehydrocoupling of NH3yBH3 by PtBu3/B(C6F5)3 Pair. 
In a glovebox, 30 mg (0.15 mmol) PtBu3 and 76 mg (0.15 mmol) B(C6F5)3 were 
combined, and dissolved in ~0.6 mL C6D5Cl to give a yellow solution. A J-Young 
Teflon-sealed NMR tube was charged with 2.3 mg (0.075 mmol) NH3yBH3, and the 
phosphine/borane mixture was added to the tube. The NH3yBH3 slowly dissolved, and 
the yellow color slowly bleached to give a clear colorless solution, which was examined 
by multinuclear NMR spectroscopy. The major dehydrocoupling product appears to be a 
branched structure of polyaminoborane.4 1H NMR (C6D5Cl, 500 MHz): δ 1.03 (d, JPH = 
15.7 Hz), 1.15 (minor, d, JPH = 12.2 Hz), 1.23 (minor, d, JPH = 11.6 Hz), 4.1 (br, q 
[HB(C6F5)3]-). A number of additional broad peaks were observed, assigned to various 
polyaminoborane BH and NH resonances. 31P NMR (C6D5Cl, 121 MHz): δ 33.5 (minor, 
br), 35.9 (minor, br), 58.6 (doublet of multiplets, JPH = 434.5 Hz, [HPtBu3]+). 19F NMR 
(C6D5Cl, 282 MHz): δ -132.61 (br d, JFF = 21.4 Hz, 6F, o-C6F5), -163.64 (br t, JFF = 20.4 
Hz, 3F, p-C6F5), -166.57 (br d, JFF = 18.4 Hz, 6F, m-C6F5). A number of unidentified 
peaks were observed as well (see corresponding figure of spectrum). 11B NMR (C6D5Cl, 
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160 MHz): δ -34.3 (br m, tBu3PyBH3), -29.6 (t, JBH = 78 Hz, unknown), -27.2 (br sh, 
(NH2BH2)n), -25.1 (d, JBH = 82.3, [HB(C6F5)3]-), -14.5 (br, (NH2BH2)n), -7.7 (br, 
(NH2BH2)n).  
 
 
 
Figure S14. 1H NMR of dehydrocoupling of NH3yBH3 by PtBu3/B(C6F5)3 pair. 
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Figure S15. 1H NMR (enlargement) of dehydrocoupling of NH3yBH3 by PtBu3/B(C6F5)3 
pair. 
 
 
Figure S16. 31P NMR of dehydrocoupling of NH3yBH3 by PtBu3/B(C6F5)3 pair. 
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Figure S17. 19F NMR of dehydrocoupling of NH3yBH3 by PtBu3/B(C6F5)3 pair. 
 
 
Figure S18. 11B NMR of dehydrocoupling of NH3yBH3 by PtBu3/B(C6F5)3 pair. 
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Figure S19. 11B NMR (with linear prediction subtraction of borosilicate) of 
dehydrocoupling of NH3yBH3 by PtBu3/B(C6F5)3 pair. 
 
Thermolysis of (Me2NBH2)2 / [tBu3PH][HB(C6F5)3] Mixture. 
A mixture of (Me2NBH2)2 and [tBu3PH][HB(C6F5)3] in C6D5Cl, formed (including 
trace impurities) as described above, was heated to either 90 °C or 130 °C in separate 
experiments. Both temperatures led to similar product mixtures, although at 90 °C the 
products grew in more slowly. Heating at 130 °C led to complete consumption of 
(Me2NBH2)2 in a few hours. Along with [HB(C6F5)3]-, a large number of other B-
containing species are present, including tBu3PyBH3. 
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Figure S20. 11B NMR (with linear prediction subtraction of borosilicate signals) of 
thermolysis of (Me2NBH2)2 / [tBu3PH][HB(C6F5)3] mixture. 
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